We performed laboratory measurements on samples of unconsolidated sediments with the method of spectral induced polarisation (SIP) and with hydrological experiments. We determined integrating parameters, e. g. the normalized chargeability , from the SIP spectra by application of the Debye decomposition (Nordsiek and Weller, 2008) . The normalized chargeability, that is the ratio of the total chargeability to the DC resistivity, is a measure of the strength of the polarisation effect. In this study is the key parameter for the development of two empirical power laws to estimate parameters of the common hydrological model by Mualem (1976) and van Genuchten (1980) .
Summary
The evaluation of hydrological experiments and SIP measurements on eight samples of unconsolidated sediments showed correlations between soil hydraulic properties and parameters derived from SIP spectra. Empirical estimations of the van Genuchten-Mualem parameter and the saturated hyraulic conductivity could be formulated.
Investigated Material
For this study, we considered samples of eight different unconsolidated sediments, including three natural finetextured soil samples labeled GGL, WFB, and VRD as well as the four sandy soil samples RBE, RBC, STO, and SSU.
Estimation of the Saturated Hydraulic Conductivity K s 
Estimation of the vGM-Parameter
Based on a strong correlation between the normalized chargeability and the parameter , we found an empirical power law to estimate the parameter in 1/cm: 5.29 • 10 • .
• . , with the fluid conductivity in mS/m (Figure 3 ). Both, MSO and the evaporation method, allow the determination of the volumetric water content and the hydraulic conductivity in dependence of the pressure head ( Figure 2 ) and can be described by the van GenuchtenMualem (vGM) equations (Mualem, 1976; van Genuchten, 1980) : 1 for the volumetric water content and
for the hydraulic conductivity with the volumetric residual water content θ . θ and are the volumetric water content and the hydraulic conductivity under saturated conditions, respectively. α, , , and 1 are empirical parameters, where the parameter α correlates with the inverse of the air entry pressure of the samples. For the Multi-Step Outflow (MSO) experiments, the samples were drained stepwise and the outflowing volume of water was recorded as function of the ...
Soil Hydraulic Experiments
In our dataset, we found another strong correlation for and , which can be used to estimate the saturated hydraulic conductivity in m/s. For this approach, we considered the DC resistivity in m and the fluid conductivity in S/m additionally to the normalized chargeability in S/m and found the equation 6.3 • 10 • .
• • (Figure 4 ). ..... suction applied to the sample. The MSO experiments could be applied successfully only to the sandy samples. For the finetextured material, a method based on evaporation was used (Peters and Durner, 2008) .
The sample LAB consists of pure well-sorted quartz sand with grain sizes from 0.4 to 0.8 mm. Figure 1 displays the grain size distribution of the unconsolidated sediments. All samples were saturated with calcium chloride (CaCl 2 ) solutions of increasing concentration (0.001 mol/l to 0.02 mol/l).
